Introduction
Hydronephrosis is a common clinical condition that is often caused by obstruction of the ureteropelvic junction, but giant hydronephrosis (GH) is rare, especially in adults. In adults, GH is defined by Sterling firstly in 1939 as the presence of more than 1 L of fluid in the renal pelvis, or kidney occupying the hemiabdomen across the midline [1] .
GH may present with vague symptoms, including increased abdominal girth, nausea, fatigue, indigestion, and loss of weight, but, to the best of our knowledge, there have been no reports of intractable hiccups due to GH. We here present a rare case of an 82-year-old male patient who suffered from intractable hiccups due to GH, along with a review of the past decade. This case has been reported in accordance with the surgical case report guidelines (SCARE) criteria [2] .
Case report
An 82-year-old man complained of a gradual increase in his abdominal girth over the past two years and of abdominal distension and intermittent nausea for the past six months. He was * Corresponding author. admitted to the hospital for repeated intractable hiccups having lasted two months. The patient had a history of intestinal necrosis due to an intestinal obstruction 25 years earlier and of occlusion of the inferior vena cava filter and left common iliac vein stent placement due to left common venous thrombosis five years earlier. Physical examination showed the patient was of average build with a thin, anemic appearance, and his vital signs were stable. Cardiopulmonary examination produced normal results. An abdominal examination revealed a longitudinal surgical scar in the middle of the upper abdomen. The swelling of the mass was evident on the left side of the abdomen (Fig. 1) . Palpation showed the abdomen to be soft but not tender, and bowel sounds were normal. Ultrasonography and computerized tomography (CT) showed the presence of a massive hypoechoic lesion occupying almost the entire abdomen. This lesion exerted pressure on the stomach, liver, pancreas, and spleen. There was a high-density shadow visible about 1.5 cm from the middle pole of the medial edge of the mass ( Figs. 2 and 3 ). An isotope kidney scan showed poor kidney function and only 5% normal renal function in the left kidney.
After administration of two units of homologous red blood cells, the patient underwent what was initially laparoscopy and then open simple nephrectomy. Adhesion between the kidney and surrounding organs was evident during the procedure. About 7.5 liters of hydronephrosis fluid were drained. The left kidney and upper ureter were successfully removed ( Fig. 4 ). The patient was diagnosed with GH caused by obstruction from a kidney stone at the junction of the ureter and renal pelvis, accompanied by renal cell transitional cell carcinoma (T2N0M0) (Fig. 5 ). The patient's intractable hiccup symptoms disappeared, and his condition and appetite recovered after the operation. During the six-month follow-up, the patient did not experience hiccups.
Discussion
GH is a relatively rare urinary system disorder that can occur in patients of any age, but it is extraordinarily rare in adult patients [3] . It is generally defined as hydronephrosis of 1 L in an adult or 1.5% of total body weight in a child [1, 3] . Quantities of fluid in the renal pelvic system exceeding 2 L have only rarely been reported [4] . We here report an 82-year-old case of massive hydronephrosis and review the clinical features of cases of large hydronephrosis involving more than 2 L of fluid in the last decade in Table 1 . GH is generally thought to develop over time, so clinical symptoms are usually not noticeable. The hydronephrosis is gradually increased to a certain extent, and it contributes to surrounding organs having compressed symptoms. Causes of GH may include UPJ obstruction, renal pelvic-ureteric calculi, pelvic-ureteric tumors, trauma, obstruction of the outlet, and obstruction of the PUJ from crossfusion kidney or ectopic kidney [5] [6] [7] [8] .
GH progresses slowly. As described in the literature, the associated massive abdominal mass or abdominal swelling may cause pain, hematuria, recurrent urinary tract infections, or other symptoms or complications described in the literature, including nausea, fatigue or indigestion, urinary tract infection, weight loss, renal insufficiency, and even kidney breakdown (Table 1 ). According to the literature, GH may also, though rarely, involve severe posttraumatic hematuria, intestinal compression symptoms, gastric obstruction, or respiratory distress [5, 9, 10] . A review of cases of GH involving over 2 L published during the past decade showed that the dominant symptom had been massive hydronephrosis of surrounding organs [5] .
As far as we know, no previous reports have shown any case of hiccups caused by massive hydronephrosis. Hiccups are an abnormal respiratory movement, a diaphragmatic spasm that occurs mainly because of vagus nerve reflex or direct stimulation of the phrenic nerve and diaphragm, which causes the diaphragm and intercostal muscle to involuntarily and synchronously contract. This instantly produces strong inspiratory movement. Intractable hiccups is defined if the attack lasts more than 1 month, and there are various factors that can cause intractable hiccups, including metabolic abnormalities, psychogenic diseases, malignant tumors, central nervous system pathology, medications, pulmonary disease, and gastrointestinal conditions [11] . In this case, the patient showed no central nervous system disease that could cause intractable hiccups. The most common symptoms were gastrointestinal and caused by massive hydronephrosis. One possible cause of intractable hiccups is that huge hydronephrosis oppresses the surrounding organ tissues. The compression of the neighboring gastrointestinal tract and diaphragm muscle stimulates the vagus nerve and the phrenic nerve, causing hiccups. The patient's intractable hiccup symptoms did not show significant relief after treatment with various drugs, and they disappeared immediately after nephrectomy.
GH is mainly diagnosed via ultrasound examination and CT scan [12, 13] . In most cases, the differential diagnosis between GH and other posterior abdominal cystic structures is still difficult, especially in patients with large hydronephrosis. The basic structure of the kidney disappeared, and, because of its large size, the hydronephrosis exerted squeezing pressure all around the organ. A review of the literature on GH over the past decade showed that only 30% (4/13) of cases could be clearly diagnosed before surgery ( Table 1) . As shown in this case report, a coronal-view CT examination of the patient revealed a high-density shadow of approximately 1.5 × 1.0 cm in the middle pole of the medial margin of the cyst (Figs. 2 and 3) . The diagnosis of left pelvicureteric junction stones was confirmed by gross pathology after the operation. The pathological findings concerning the papillary mass around the stone indicated renal pelvic transitional cell carcinoma ( Fig. 5 ). Therefore, for the diagnosis of GH, considering the long-term stone obstruction, the local complications of malignant tumors should be taken into consideration. Similar studies have noted these types of pathological results [14] . Contrast-enhanced abdominal and pelvic CT can show the structure of the tissues around the tumor very well. Enhanced CT scan is the gold standard for the diagnosis of GH [15] . Other useful diagnostic imaging techniques include abdominal radiography and intravenous urography. CY-19-9 provides a new method of non-radiative exposure for GH diagnosis, and a reduction in urinary CA19-9 levels during followup may predict superior surgical outcomes and recovery of renal function [16] .
The treatment of GH involves nephrectomy if the kidneys are nonfunctional; for functional organs, the treatment includes percutaneous nephrostomy, pyeloplasty, renal cortical fold repair, and occasionally nephrectomy [17] . Patients with advanced age and anemia may not be good candidates for surgery. Because the patient's intractable hiccups gradually increased, the patient and his family eventually selected right nephrectomy, and the symptoms had not recurred as of half a year of follow-up.
In conclusion, GH is a rare disease, and its symptoms are diverse. The rarer symptoms of cystic hypertonic compression of surrounding organs, such as intractable hiccups, should be taken into account. Treatment of GH includes percutaneous nephrostomy, pyeloplasty, renal cortical fold repair for functional kidneys, and nephrotomy for non-functional kidneys. This case and literature review showed that GH combined with malignant tumors of the renal pelvis is common, so unless it can be diagnosed as benign GH, malignant lesions should be taken into account when planning treatment, so as to prevent postoperative tumor recurrence and metastasis [18] .
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